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Arnold $\epsilon$- Kolmogorov Arnold
$\ovalbox{\tt\small REJECT} 0$ 1 $\lambda$
$[0,1]$ 1 $\emptyset 0,$ $\emptyset\iota,$ $\phi 2,$ $\phi 3,$ $\phi_{4}$
$[0,1]^{2}$ ‘ $[0,1]$ 2 $f$ $\text{ }[0,2]$
$[0,1]$ 1 $g_{f}$

















$f(\cdot, \cdot, \cdot)$ $[0,1]^{3}$
$[0,1]$ 3 $g(\cdot, \cdot)$ $h(\cdot, \cdot)$ $[0,1]^{2}$
$[0,1]$ 2




$A(x, y)$ $=$ $x+y$ ,
$M(x, y)$ $=$ $xy$
3 $xy+yz+zx$
$xy+yz+zx=A(A(M(x, y),$ $M(y, z)),$ $\mathbb{J}f(z, X))$
2 3
3 2 1
1 . 3 $xy+yz+zx$ 2 2
1
$xy+yz+zx=g(\mathrm{c}l(x, y),$ $v(X, z))$ , $x,$ $y,$ $z\in \mathbb{R}$ ,
2 2 $g(\cdot, \cdot),$ $u(\cdot, \cdot),$ $v(\cdot, \cdot)$
32
. $f(x, y, z)=xy+yz+zx$ $g,$ $u,$ $v$ 2
$y$
$x+z$ $=$ $\frac{\partial f}{\partial y}$
$=$ $\frac{\partial g}{\partial u}\frac{\partial u}{\partial y}$
$z$
$1= \frac{\partial}{\partial z}(\frac{\partial g}{\partial u})\frac{\partial u}{\partial y’}$ $x,$ $y,$ $z\in \mathbb{R}$
$\frac{\partial u}{\partial y}(x, y)\neq 0$ , $(x, y)\in \mathrm{R}^{2}$
$1/ \frac{\partial \mathrm{c}\iota}{\partial y}$ 2 2
$p_{1}(\cdot, \cdot)$
$. \frac{\partial g}{\partial \mathrm{t}\iota}\frac{\partial u}{\partial x}$ $=$ $\frac{\frac{\Theta u}{\partial x}}{\frac{\partial u}{\partial y}}(X+Z)$
$=p_{1}(_{X}, y)(_{X+)}z$
2 $p_{2}(\cdot, \cdot)$
$\frac{\partial g}{\partial v}\frac{\partial v}{\partial x}=p_{2}(x, z)(X+y)$
$y+z$ $=$ $\frac{\partial f}{\partial x}$
$=$ $\frac{\partial g}{\partial\uparrow\iota}\frac{\partial u}{\partial x}+\frac{\partial g}{\partial v}\frac{\partial v}{\partial x}$
$=p_{1}(x, y)(x+Z)+p2(_{X,Z})(_{X}+y)$ , $x,$ $y,$ $z\in \mathbb{R}$
$y=z=0$
$p_{1}(x, 0)+p_{2}(x, 0)=0$ , $x\neq 0$
$x=0$
$y+z=p1(\mathrm{o}, y)Z+p2(\mathrm{o}, z)y$
$p_{1}(0, y)$ $=$ 1, $y\neq 0$ ,
$p_{2}(0, z)$ $=$ 1, $z\neq 0$







$h$ $\{\omega\in \mathbb{C};-h\leq Im(\omega)\leq h\}$
$|f(\omega)|\leq 1$ , $-h\leq Im(\omega)\leq h$
$h$ $\{\omega\in \mathbb{C}^{2}; -h<Im(\omega)<h\}$
$2\pi$
$A_{h}$
$A_{\infty}$ $f\in A_{h}$ Fourier






$\ell_{1}$ $=$ $\{\omega;0\leq Re(\omega)\leq 2\pi, I\uparrow\tau l(\omega)=0\}$ ,
$\ell_{2}$ $=$ $\{\omega;Re(\omega)=2\pi, 0\leq I_{7n}(\omega)\leq h-\delta\}$ ,
$P_{3}$ . $=$ $\{\omega;0\leq Re(\omega)\leq 2\pi, Im(\omega)=h-\delta\}$ ,






$|\mathrm{r}x_{k}(f)|$ $=$ $| \frac{1}{2\pi}\int_{0}^{2\pi}f(x)e-ikxdx|$
$=$ $| \frac{1}{2\pi}\int_{t}t|f(\omega)e^{-i}dk\omega\omega$







(X, $d$ ) $A$ $X$ $\epsilon$
$x\in X$ \epsilon $B(x, \epsilon)$ $N(A, \epsilon)$ $X$
$A$ $x$ $N(A, \epsilon)$ $y$ $d(x, y)<\epsilon$
$N(A, \epsilon)$ $\Lambda$ \epsilon $A$ $\epsilon$- 2
$A$ $\epsilon$- $S(A, \epsilon)$ $A_{h}$ \epsilon -
3. $A_{\infty}$ $0$
. $e^{-h}<1/2$ 1 $\epsilon$




$\mathit{7}l(\epsilon, h)\leq\frac{1}{l\iota}\log_{e}\frac{4}{\epsilon}+\frac{1}{h}$ , $0<\epsilon<1$
2 $0\leq x\leq 2\pi$
35




$b_{n_{j}},= \frac{?n_{j}\epsilon}{2\sqrt{2}(21l(\epsilon,l_{l))}+1}$, $nl_{j}\in \mathbb{Z},$ $|m_{j}| \leq\frac{e^{-|\mathrm{j}|h}}{\frac{\epsilon}{2\sqrt{2}(2n(\epsilon,h)+1)}}$,
$c_{m_{k}}= \frac{7n_{k}\epsilon}{2\sqrt{2}(2\uparrow l(\epsilon,ll)+1)}$ , $m_{k}\in \mathbb{Z},$ $|m_{k}| \leq\frac{e^{-1^{k}|h}}{\frac{\epsilon}{2\sqrt{2}(2n(\epsilon,h)+1)}}$
$g(\{b_{n\iota},+iC_{m_{k}}\}, \cdot)$
$g( \{l_{n_{k}},,+ic_{m_{k}}\},\omega)=1^{k}|\leq’\sum_{(l\epsilon,h)}$
( $bm_{k}$ $icm_{k}$ ) $e^{ik\omega}$
$\{g(\{.b_{m_{k}}+ic_{m_{k}}\}, \cdot); |k|\leq n(\epsilon, h)\}$ $A_{h}$ \epsilon
$A_{h}\text{ }$ $f$
$|f( \omega)-\sum_{|k|\leq n(\epsilon,h.)}(b_{m}k+ic_{m_{\mathrm{t}}})e|k\omega\leq\epsilon$ , $0\leq|Im(\omega)|\leq h$
$\{b_{m_{k}}+ic_{m_{k}}\}$
–
$S(A_{h}, \epsilon)\leq\log$ card $(\{g(\{b_{m_{k}}+ic_{m_{k}}\}, \cdot); |k|\leq n(\epsilon, h)\})$ , $0<\epsilon<1,$ $h>\log_{\mathrm{e}}2$
$\epsilon$
$harrow\infty 1\mathrm{i}\ln$ card $(\{g(\{b_{m_{\mathrm{k}}}+ic_{m_{k}}\}, \cdot);|k|\leq n(\epsilon, h), \})=1$
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